into a shaly-coal at about 2.6-3.0m above the base of the Princeton #1 seam. The Thomas Ranch 149 megaflora (Dillhoff et al. 2013 ) corresponds to fossil locality F25 in Read (1987 , Table 4A ), in 150 the Vermilion Bluffs Shale, up-section from the Princeton #1 seam. 151
The age of the Allenby Formation and the fossil assemblages reported from the formation 152 have been problematic, with earlier reports stating Miocene, Oligocene, or Eocene (e.g., Dawson, 153 1890; Penhallow 1908; Russell 1935; Shaw 1952; Arnold 1955b) . Early K-Ar dates of ~50 Ma, 154 combined with palynology and mammalian biostratigraphy (specifically the tillodont fossils), 155
were correlated using the geochronometric scales in use at the time to place the Allenby 156
Formation as Middle Eocene (Hills and Baadsgaard 1967) . However, based on the currentD r a f t 8 older K-Ar dates (Fig. 2) . More recent 40 Ar/ 39 Ar and U-Pb dates from Allenby Formation 160 volcanics are even older, at ~52 Ma (e.g., Moss Hospital Hill in the town of Princeton as 52.08 ± 0.12 Ma, which is consistent with an 40 Ar/ 39 Ar 165 age of 52.0 ± 1 Ma for the overlying Sunday Creek Sandstone of Read (1987 Read ( , 2000 Chadronian is late Eocene (Prothero and Emry 2004 and references therein) (Fig. 2) . on the stratigraphic nomenclature of Read (1987 Read ( , 2000 , the sediments that hosted the coal seam 211 mined in the Pleasant Valley Mine #2 are part of the Vermilion Bluffs Shale, with the coal being 212 the Princeton #1 seam (Table 5 in Read 1987) . Read (1987 , Table 4A ) indicated that the tillodont 213 was collected from the Vermilion Bluffs Shale. 214
The brontothere teeth (ROM 6088) were collected in the 1960s by G.E. Rouse from the 215 west bank of the Fraser River, 2.5 km south of the mouth of Australian Creek (UTM grid 349390; 216
Rouse and Mathews 1979, appendix 1); the specimen is curated at the Royal Ontario Museum 217
(ROM). 218
Identifications of the tillodont specimens were made via comparison with specimens in 219 the University of Colorado Museum of Natural History (UCM) Fossil Vertebrate Collection as 220 well as published descriptions and images, while the brontothere teeth were compared to 221 specimens at the University of California Museum of Paleontology (UCMP) and UCM. 222
Tillodont dental terminology follows Bown and Kraus (1979) and Miyata (2007b, fig. 1 ). 223
We follow brontothere dental terminology outlined by Osborn (1929, fig. 221 ) and Mihlbachler 224 estimates of annual temperature and precipitation as well as seasonal values, based on both a 242 nearest living relative (NLR) analysis and leaf physiognomy. As only microflora is described in 243 detail for the Australian Creek Formation, we applied the same NLR approach to the flora ( Table  244 1) as used by Dillhoff et al. (2013) range data for modern plant genera identified as NLRs used in our analysis (Table 1) wider than those of other North American species of Trogosus. 300
As noted for tillodonts in general, the mandible on CMN 8709 is deep, and the trigonid 301 and talonid on the molars are U-shaped. Although the teeth exhibit considerable wear (e.g., the 302 smallest molar, Lm1, is completely worn, save for the posterolabial corner of the tooth), the 303 trigonid is nonetheless taller than the talonid on each of the molars. The m2s and m3 on CMN 304 8709 show that the paraconid was as lingual as the metaconid, and the latter is the tallest cusp on 305 the tooth on m3, although this may be related to the heavy wear over the rest of the tooth. A short 306 metastylid occurs posterior to the metaconid on Lm2 and m3. A short, heavily worn entoconid is 307 present on the Lm2 and m3, though this region is completely worn down on the Rm2. The m3 308 talonid is incomplete, and consequently the presence of a third lobe basin cannot be ascertained. 
1998). 328
CMN 8687 is unusual for a tillodont fossil in that the teeth are essentially unworn (Fig. 4) . 329
The m1 on CMN 8687 consists only of the labial part of the talonid which preserves a large 330 hypoconid, whereas the m2 is nearly complete, missing only its paraconid and part of the labial 331 wall of the talonid. The m2 on CMN 8687 has a length of 20.0 mm, WTri of 17.8 mm, and WTal 332 of 16.1 mm, placing it within the size range of m2s of T. castoridens and T. hyracoides measured 333
by Gazin (1953) and T. grangeri measured by Robinson (1966) . 334
On the m2 of CMN 8687, the labial cusps and lophids of the trigonid and talonid form a 335 U-shaped pattern in occlusal aspect, as in CMN 8709, but unlike Trogosus gazini from the 336 Bridger Formation in Wyoming in which the talonid on m1-m2 is V-shaped (see Miyata 2007b) . 337
On the m2 of CMN 8687, the trigonid is noticeably taller than the talonid, and comparable in 338 relative height and hypsodonty to an m1 of Trogosus hillsii (UCM 69094) from the Huerfano 339 According to Gazin (1953) , molars of T. castoridens and T. hyracoides are comparable in 355 size, and the primary difference between these two genera relates to the length of the rostrum -T. 356 hyracoides has a longer rostrum than T. castoridens. Subsequently, Robinson (1966) are differentiated from other perissodactyls by several cranial and dental characters, including an 377 elongate postorbital cranium, a short face with the orbit above M2, a W-shaped ectoloph and 378 isolated proto-and hypocones on their upper molars, as well as an M-shaped lophid pattern, 379 reduced paraconid, and large m3 hypoconulid on lower molars. However, the cranial 380 morphology is primarily used to differentiate among the later, larger more derived brontothere 381 genera (Mader 1989; Mihlbachler 2008) . With regard to lower molars such as those on ROM 382 6088, primarily size is used to refer this specimen to Brontotheriina -a clade that includes large-383 bodied, horned brontothere species from North America and Asia (Mihlbachler, 2008) . 384 D r a f t Figure 5 west side of the Fraser River approximately 32 km south of Quesnel, comprises a partial Rm3 390 (missing its hypoconulid, metaconid, and entoconid) and the talonid of Rm2 (Fig. 5) . The broadleaf tree (i.e., angiosperm) pollen flora from the Australian Creek Formation 491 (Table 1) includes temperate forest genera typical of southeastern North American and east 492
Asian deciduous forests, but also genera restricted today to eastern Asia (e.g., Engelhardia and 493 Pterocarya, both Juglandaceae). Included in the angiosperm pollen flora were swamp trees and 494
shrubs (e.g., alders / Alnus, tupelo / Nyssa), as well as aquatic herbaceous plants (e.g., water 495 primrose / Jussiaea-Ludwigia, and the pond weed / Potamogeton). The understorey of the 496 dryland forests and wetland margins likely were rich in mosses and ferns, including Equisetum 497 (horsetails) and Osmunda (royal fern and similar species) (Table 1) 100-150 cm/yr according to Rouse and Mathews (1979) . Applying the same bioclimatic analysis 508 method to the modern plant genera listed in Table 1 41.6 ± 1.9 Ma (Rouse and Mathews 1979) (Fig. 2) . These underlying volcanic rocks are now 533 mapped as the Endako Group (Fig. 3) , which has 40 Ar/ 39 Ar ages ranging from 51-45 Ma 534 (Grainger et al. 2001; Bordet et al. 2014) . Therefore, the radiometric ages of the rocks underlying 535 the Australian Creek Formation are consistent with a late Uintan -Chadronian age for the 536 brontothere teeth (Fig. 2) . 537
Climate and forest character in the area where the tillodont lived during the early Eocene 538 (Dillhoff et al. 2013 ) were comparable to that reconstructed for the late Eocene brontothere; 539 warm and wet (MAT 12.8 ± 2.5 °C, CMMT -3.9 ± 4.1 °C, and MAP 115 ± 39 cm/yr), supporting 540 mixed conifer-broadleaf forest rich in temperate forest tree genera. 541
The paleoenvironmental reconstruction for the Australian Creek Formation − a warm and 542 wet (MAT 13.6 ± 3.0 °C, CMMT 4.0 ± 4.2 °C, and MAP 129 ± 34 cm/yr) mixed conifer-543 D r a f t broadleaf forest rich in temperate forest tree genera (Table 1) 86x190mm (300 x 300 DPI)
